Introduction
Five subgenera are currently recognized in the genus Passiflora L.: Passiflora, Astrophea (DC.) Mast., Decaloba (DC.) Rchb., Deidamioides (Harms) Killip and Tetrapathea (DC.) P. S. Green. Subgenus Passiflora, rich with more than 250 species, is characterized by large flowers with a corona made of several rows of filaments. Its supersection Laurifoliae (Cervi) Feuillet & J. M. MacDougal includes several series, organized around a clear morphological pattern (Rome and Coppens d'Eeckenbrugge 2017) . In particular, series Laurifoliae Killip (1938) ex Cervi (1997) forms a very homogenous morphological group, with a very difficult taxonomy (Killip 1938 , Holm-Nielsen et al. 1988 ). With the recently described P. gustaviana Ocampo & Molinari (Ocampo and Molinari 2017) , it is composed of 25 species including glabrous to pubescent plants, whose stems are terete to angular and sometimes corky on old parts; leaves are unlobed, oblong to oblong-lanceolate, not peltate, with entire to glandular-serrulate margins, biglandular petioles; and stipules are setaceous or linear, and early deciduous. Their three bracts, free at base, with entire or serrulate-glandular margins, are more than 1 cm long. Their flowers are pendent, usually large and showy, often fragrant, with a short hypanthium and two campanulate series of long external filaments, and a variable number of series of reduced internal filaments (Rome and Coppens d'Eeckenbrugge 2017) .
According to Killip (1938) , Passiflora riparia Martius ex Masters appears to be the commonest representative of the series Laurifoliae in the upper and middle Amazon basin. Its original description by Masters (1872) , in Flora Brasiliensis, refers to two syntypes: Martius 3228, from the mouth of the Madeira River in the Upper Amazonas, and Spruce 2191 (the latter cited by Masters with an exclamation mark), collected from São Gabriel da Cachoeira, near the Rio Negro. The number of series of external corona filaments is not mentioned in Masters' description. In the accompanying botanical iconography, flowers appear to have one series of long filaments, whereas a schematic longitudinal section shows two equal series of external filaments. This detail has become problematic since the relative length of the two external filament series became an important diagnostic trait when Killip (1938) created the series.
Martius' specimen consists of two samples with much deteriorated flowers, which do not allow assessing the length of filament series. However, one of them holds a brief note in Latin handwritten by Martius, with incomplete information about the filaments: "Corona exterior serie simplici constat filorum alborum quae vittis quadratis violaceis picta sunt atque compressa; interior similis crassior". This indicates the existence of two outer series, the inner one with stronger filaments, but gives no direct information on their relative length. The flower of Spruce 2191, the specimen examined by Masters, has two very unequal series of external filaments, the outermost being reduced, with few short filaments. Thus, the illustration accompanying Masters' description of Passiflora riparia reflects misinterpretation of the syntypes concerning an important diagnostic trait in the series. However, this anomaly was not corrected in the successive re-descriptions of the species (Killip 1938 , Tillett 2003 , Cervi 1997 . The resulting confusion is responsible for the creation of several species that are closely similar or identical to the syntypes of Passiflora riparia.
Thus, in 1966, Sacco described Passiflora emiliae Sacco in the Boletim do Nacional Museum (Rio de Janeiro), from two Kuhlmann specimens that had been first determined as P. riparia. Indeed, as in Spruce 2191, the Kuhlmann specimens correspond to Masters' drawing of P. riparia, with the exception of their two unequal outer series of filaments. This is why Sacco (1966) provided a key where P. riparia is differentiated from P. emiliae by two subequal outer series of filaments.
Passiflora crenata Feuillet and Cremers (1984) was described as a French Guiana endemic, very similar to P. riparia. It was differentiated by the white color of its bracts (a trait not precisely described for P. riparia) and by its solitary flowers, in contrast to those of P. riparia, which are clustered on short lateral stems. The original description of P. crenata mentions two outer series of the same length as the sepals, however both the holotype and the illustration provided by Feuillet and Cremers (1984) show two very unequal outer series of filaments, the outermost appearing much shorter and thinner.
In the Flora of Ecuador, Holm-Nielsen et al. (1988: 116) designated Martius 3228 as the lectotype of P. riparia and referred the other syntype, Spruce 2191, to P. ambigua Hemsl. With two glands placed above the middle of petiole (at the apex in the reference vouchers), their description of P. riparia is clearly different from the syntypes and the original description. Moreover, their description indicates a confusion between the innermost series of filaments and the operculum. Indeed, the authors describe "a nectar ring 0.5 cm long, recurved margin minutely sinuate to lobulate" and an "operculum 1 cm, erect, entire, borne just below corona". In fact, the "nectar ring" corresponds to the operculum as observed in the series Laurifoliae; and the part named "operculum" by Holm-Nielsen et al. is the same innermost series of filaments, oriented towards the androgynophore and covering the entrance of the hypanthium, that exists in P. tolimana Harms, P. kapiriensis Rome and Coppens, and other species of the series (Rome and Coppens d'Eeckenbrugge 2017) . In the herbarium specimen Knapp 6242 cited by Holm-Nielsen et al. (1988) , these inner filaments appear more or less fused together, forming an erect tubular structure. On the next page, Holm-Nielsen et al. described P. ambigua, including P. emiliae as a synonym of this species. Furthermore, in their determination key, they distinguished P. pergrandis Holm-Nielsen and Lawesson (1987) , another species of series Laurifoliae, from P. riparia by the awn of the sepal not exceeding its apex (vs. an awn exceeding the sepal apex). However, this trait is found in Spruce's syntype of P. riparia (which they assigned to P. ambigua instead of P. riparia).
In 1989, Escobar described Passiflora fernandezii Escobar as a close Bolivian relative of P. riparia: "P. fernandezii most closely ressembles P. riparia […] , but differs from it by the pubescence and shape of the hypanthium. Both of these characters are variable in collections ascribed to that species […] so that further study of the Passiflora riparia complex is needed." Here, we revise the different treatments of P. riparia and compare them with the descriptions and types of P. emiliae, P. crenata, P. pergrandis, and P. fernandezii, and reexamine the other vouchers associated to them by the different authors of these species. Thus, we can demonstrate that, based on the textual descriptions of P. riparia by Martius and Masters and the observation of both syntypes, Martius 3228 and Spruce 2191, as well as the polymorphism observed on the reference vouchers mentioned in the different treatments, there is no ground for differentiating these five species. We also verify that none of these five taxa can be differentiated by its adaptation, using label information and a multivariate analysis of climates in their respective ranges, while observing that P. ambigua is marginally sympatric with them, less strongly related to riparian habitats, and adapted to a wider range of climates, particularly in tropical highlands. Consequently, we place P. emiliae, P. crenata, P. pergrandis and P. fernandezii in synonymy of P. riparia, and provide a more complete and precise description that takes into account the panAmazonian geographical distribution of this species and its attendant polymorphism.
Materials and methods
A first comparison confronts the descriptions of P. riparia by Masters (1872), Killip (1938) , Cervi (1997) , Tillett (2003) , Holm-Nielsen et al. (1988) , the original description of P. emiliae by Sacco (1966) , that of P. crenata by Feuillet and Cremers (1984) , that of P. pergrandis by Holm-Nielsen and Lawesson (1987) , that of P. fernandezii by Escobar (1989) . This comparison is focused on traits relative to stems, stipules, petiole, leaves, inflorescences, bracts, hypanthium, sepals, petals, corona (outer and inner series of filaments), operculum, androgynophore, ovary, and fruit. It has been extended to the description of the very similar P. ambigua by Hemsley (1902) .
A second comparison bears on all available vouchers (43 specimens; see Table 2 ) associated with the descriptions of any of the first five species by these same authors, focusing on the following traits: petiolar gland position, presence of pseudoracemes, plant pubescence, bract size, color of bracts and perianth, when discernible or mentioned on the voucher label. We also include our own field observations of P. crenata in French Guiana, on living material collected from localities indicated in the original description.
Other 94 herbarium specimens have been observed and determined, for a comparative study of the habitat of the same taxa. Some sheets were studied from scans provided by the host herbaria. The complete list, comprising 137 materials initially classified under P. riparia or one of its four presumed synonyms or under P. ambigua, is listed in the appendix. For the distribution study, only fertile samples allowing unambiguous determination were retained, as well as other good quality reports (including photographs); the P. crenata sample from French Guiana was reduced to 11 specimens, to avoid an excessive weight for this taxon. When label information allowed, geographic coordinates were assigned to the voucher using Google Earth and gazetteers, the collecting sites were mapped and a distribution model was developed, using the MAXENT software and 19 bioclimatic variable layers from the Worldclim database at a 2'30" grid resolution (corresponding roughly to 4.4 × 4.6 km at Equator; http://www.worldclim.org/current) (Hijmans et al. 2005) . MAXENT identifies potential distribution areas based on their similarity in climatic conditions compared to those at the sites where the species has already been observed, hence modeling where conditions are suitable for their development. It infers the probability distribution of maximum entropy (i.e., closest to uniform) subject to the constraint that the expected value of each environmental variable (or its transform and/or interactions) under this estimated distribution matches its empirical average (Phillips et al. 2006) . A logistic threshold value equivalent to the 10 th percentile training presence was retained to separate climatically favorable areas from marginally fit areas. Thresholds of 33 and 67% training presence were used to discriminate "very good" and "excellent" climates.
Furthermore, 19 bioclimatic variables corresponding to the collection sites were extracted from the Worldclim database (Hijmans et al. 2005) , and those variables that most contributed to the model were submitted to a Principal Component Analysis (PCA) for a comparative analysis of climatic adaptation. Table 1 compares the descriptions of Passiflora riparia with those of its presumed synonyms. The cells highlighted in bold font correspond to the characters that differ from the descriptions of P. riparia by Masters (1872) and Killip (1938) .
Results

Comparative analysis of descriptions
As Masters (1872) did not observe living specimens, his original description could not give indications about the size and color of several plant parts. Only the bracts are mentioned as colored, i.e., different from the usual chlorophyll green found in most passionflower species. Masters (1872) specified leaf size, as well as the length of sepals and petals, but gave no direct indication about the length of the outer series of filaments. He ignored Martius' considerations on the unequal width of the two series. The iconography seems very precise but it is confusing, as it shows a flower section with two equal series of filaments, whereas the other flowers exhibit only one series of long filaments protruding from the corolla.
Based on Peruvian and Brazilian herbarium specimens, the description by Killip (1938) completes that of Masters (1872) with the size of stipules, bracts, inner series of filaments and fruits, and expands the variability of leaves, sepals and petals. It mentions the reddish bract color but not the perianth color. It describes the species with two equal series of filaments.
The description of P. riparia by Cervi (1997) , based on new specimens from Brazil, Peru and Ecuador is very similar to that of Killip. The only difference is that Cervi (1997) mentions the white color of petals. Another very similar description is that of Tillett (2003) in the Flora of the Venezuelan Guyana, with no mention of examined specimens. It expands further the variability of leaves, perianth color (pinkish white) and fruit size. Although he maintains the presence of two equal series of corona filaments, he notes that the outer one is more slender and that the corona can be reduced to a single series of filaments. Holm-Nielsen et al. (1988) were the first to mention P. riparia in Ecuador, referring to two specimens. Their description differs from the others in many traits: leaf size, the petiole gland position, the type of inflorescence, the color of the corolla, the size of the sepals, the length and shape of the two series of outer corona filaments, and finally the internal structure of the flower with the presence of an internal series of filaments closing the entrance to the nectar chamber. Thus, this description presents many more differences from the original description than those of the five other species examined here: P. emiliae, P. crenata, P. pergrandis, P. fernandezii, and even the much more anciently established P. ambigua. Its divergence can be visualized by the concentration of bold font in the corresponding column of Table 1 . In contrast, the descriptions of P. emiliae, P. crenata, P. fernandezii and P. pergrandis are compatible with the earlier descriptions of P. riparia, except for pubescence of bracts, hypanthium and sepals, the relative length of the two outermost series of corona filaments, and their wider variation for quantitative traits (dimensions of stipules, leaves, sepals and fruits).
In 1966, Sacco described P. emiliae from Brazilian herbarium specimens hitherto classified under P. riparia. Holm-Nielsen et al. (1988) considered it as a synonym of P. ambigua. A comparison of both species shows that their flower structure is relatively similar, however the bract and perianth colors are clearly different (white bracts and perianth for P. emiliae vs. green bracts and dark purple perianth for P. ambigua). As compared with P. riparia description, that of P. emiliae differs by two unequal outer series of filaments (vs. two equal series), as well as pubescent bracts and sepals.
Feuillet and Cremers (1984) described P. crenata as an endemic species from French Guiana, distinguishing it from P. riparia by its white bracts and the type of inflorescence. Again, the two outer series of filaments are described as equal even though the drawing of the description shows only one outer series of filaments. Bracts and sepals are described as pubescent on their abaxial surface.
The description of P. fernandezii (Escobar, 1989) , from one herbarium specimen, differs from that of P. riparia by two unequal outer series of filaments, a scattered pubescence on stems, leaf abaxial surfaces, and the funnelform hypanthium. It seems to have smaller leaves, bracts and perianth, as compared to the other species in Table 1 . However, this difference in leaf size is more likely related to the origin of the specimens used for Escobar's description as they correspond to the terminal portion of floriferous branches, i. e., pseudoracemes, with shorter nodes and smaller leaves. In fact, the leaves at the base of the samples are about 9-12 cm long, which falls in the range of the other species descriptions.
The description of P. pergrandis, only based on the Ecuadorian type specimen, is closely similar to those of P. crenata and P. emiliae. The qualitative criteria, as leaf shape, the petiole gland position, the pubescence of different parts, the petal color, the hypanthium shape, and the disposition of inner filaments series are identical. The two outer series of filaments are very unequal, the outer elements being 2 mm long (vs. 50 mm for the second series). The description does not mention the color of bracts and sepals. Flowers, leaves and bracts seem to be larger than in P. crenata and P. emiliae, but comparable with the observations of Tillett (2003) for P. riparia.
As compared to all species descriptions mentioned above, that of P. ambigua is only differentiated by the color of the bracts, petals and sepals.
Comparative analysis of herbarium and live specimens Table 2 presents a comparison of the 43 herbarium specimens cited in the descriptions of P. riparia and its presumed synonyms, based on diagnostic traits. The observations of live specimens from two cited populations of P. crenata (Rome specimens) are also presented. Twenty-three herbarium specimens that do not match the syntype Spruce 2191, or that cannot be compared to it, are highlighted in bold font. Fourteen of them were assigned to other species of series Laurifoliae.
The two collections used in the original description of P. riparia provide complementary information. Spruce 2191 is the most complete; on the sample conserved in Paris, the corona of its flowers has a single series of well-developed filaments (about 35 mm long), whereas the outermost series is severely reduced (slender filaments ca. 5-10 mm). Its bracts and the abaxial sepal surface are slightly pubescent. The bracts are reddish (confirmed by a handwritten note on the Kew specimen). Two samples belong to Martius 3228. The first one has very degraded flowers and it is impossible to see the series of external filaments and the internal structure. However, a handwritten note by Martius mentions the presence of two series of main filaments, the outermost being filiform and the second one thicker; the corolla is described as pink outside and white inside, and the bracts as pink to red, which is consistent with the reddish color of their dry remains. The second sample bears long peduncles, however the flowers themselves are lacking. In these samples, the bracts, hypanthium, peduncles, and the abaxial face of the sepals are pubescent.
Out of the 22 specimens mentioned by Killip (1938) in his description of P. riparia, six cannot be identified (including four of the five sterile specimens he collected himself ) and seven differ from the original description and the syntypes by the position of petiolar glands, the color of perianth and bracts, the presence of cork on the stem, showing that they belong to other species of series Laurifoliae. Finally, only seven specimens could be maintained unambiguously in P. riparia. Whenever observable (five specimens), the outermost series of filaments is shorter than the second series. In Williams 7876, the outermost series is longer than in Spruce 2191, but still much reduced as compared to the second series. In the four other cases (Williams 1440, Klug 4037, Klug 3897 and Ducke 17338) , it is even absent. Three specimens present pubescence on floral parts. Klug 3897 and Williams 7996 also exhibit pubescence on the petioles of pseudoracemes. Williams 7876 shows no pseudoraceme.
The description of P. emiliae is based on only two herbarium specimens (Kuhlmann 1066 and Kuhlmann 1064) collected from the same locality (margins of Rio Arinos, Mato Grosso). They are very similar to Spruce's syntype of P. riparia, with the exception of bract color (white vs. reddish in the syntype). As indicated in Sacco's description, the outermost corona filaments are shorter than in the second series. As in three specimens cited in Killip's description, the ovary, peduncles, bracts and petioles of pseudoracemes are pubescent.
In the description of P. crenata, Feuillet and Cremers (1984) refer to four herbarium specimens. The holotype (Feuillet 573 ) is similar to specimens of P. emiliae with white bracts again. It shows flowers gathered in pseudoracemes; pubescence on the peduncle, calyx, bracts, pseudoraceme petioles; and, contrary to the description of Feuillet and Cremers, two unequal series of filaments, with a shorter outermost series. Prevost 563 only shows leaves with two glands below the petiole middle and a green fruit with white dots, while Cremers 4294 and Grenand 1825 were not available for examination. However, the corresponding localities mentioned in the publication, near the Cacao village and on the Regina road, were prospected. There, we observed several specimens with pink bracts in populations where the white bract phenotype dominates. This situation compares with that observed by Rich Hoyer, whose photographs document such polymorphism in Brazilian populations of P. riparia (Figure 1 ). Our field observations in French Guiana also confirm that P. crenata produces pseudo-racemes of flowers with large and pubescent sepals and show that its corona has two series of external filaments of different length, with an outer series that can even be absent ( Figure 1 and Table 2 ). Field measures display a wide variability for quantitative traits in general.
Both specimens mentioned by Holm-Nielsen et al. (1988) in their description of P. riparia, Holm-Nielsen 1040 and Knapp 6242, correspond to P. tolimana. This species can be easily distinguished from other Andean species of series Laurifoliae by its petiole with two glands at apex (or just below), very short and acute bracts, light pink to lilac perianth, two subequal series of corona with very slender filaments, and the innermost series that closes the entrance of the nectary chamber.
Out of the 20 herbarium specimens cited in the description of P. riparia by Cervi (1997) , nine are misidentified and correspond to other species of series Laurifoliae (Schultes 9900, Spruce 1394 , Spruce 1172 , Spruce 1394 and Spruce 3390, Allen 3340, Jativa 439, Holm-Nielsen 1040 , two cannot be identified (Warush BBAE86, Ancuash 506), as they are reduced to a stem with a few leaves and collected in areas where several closely related species coexist. Pires 14246, Mathias 3982 and Archer 3309 could not be verified. Contrary to Cervi's description of P. riparia, Ducke 17338, Schunke 907, Schunke 3576, Schunke 2112 , and Klug 3897 exhibit only one outer series of filaments, the outermost one being completely absent, while Revilla 241 and Schunke 3555 show two unequal outer series of filaments (the outermost filiform and short, the second thicker and longer).
On Harling 13771, the holotype of P. pergrandis, the leaves bear two glands below the middle of petiole. Flowers, surrounded by three violet bracts, are gathered in pseudoracemes. They have a white perianth with one outer series of long filaments (the outermost filaments being vestigial), cross-striped in white and dark violet. The inner series are reduced (2-3 mm long). The pubescence of the plant could not be observed. Thus, Harling 13771 belongs to P. riparia, as assessed from all the traits presented above: submedian petiolar glands, the occurrence of pseudo-racemes, colored bracts, white perianth, and a reduced outermost series of corona filaments.
Wide variation was observed for bract dimensions within the sets of specimens used by the different authors for the different taxa (see also bract size variation within populations in Figure 1 ), so this variation could not be related to any particular taxon.
Analysis of distribution
A total of 83 specimens and live populations were georeferenced, 62 for P. riparia and its presumed synonyms, and 20 for P. ambigua (Table 3 ). In 59 cases of the former group, label information or precise location allowed inferences on the habitat corresponding to the collection. For their large majority, this habitat appears clearly humid (in the vicinity of flooded areas or water courses; 46 cases), and even frankly riparian in 32 cases (52%). The proportion of riparian collection sites was very similar for P. riparia and its four presumed synonyms. In comparison, 22% of examined P. ambigua specimens occupy a riparian habitat. Figure 2 presents the geographic distribution of these collections and the bioclimatic distribution model obtained with the MAXENT software. The predicted range of P. riparia and its presumed synonyms includes the Guianas and the basins of the Amazon and southern Orinoco. The examined specimens broadly cover most of this range, except for the western Guianas (Suriname and Guyana) and most Only one of the specimens examined for this species was collected in the Amazon basin, near the triple border between Brazil, Peru and Colombia. Thus, the two taxa appear marginally sympatric. Table 4 and Figure 3 present the result of the PCA on the bioclimatic factors that contribute to the model with useful information that is not present in the other vari- ables, according to the MAXENT jackknife test. Figure 3 presents the dispersion of the examined specimens in the principal plane, where factor 1 is more positively correlated with temperatures and factor 2 with precipitations (Table 4 ). The parallelism between the climatic and geographic spaces suggests that the climatic parameters that affect P. riparia and its presumed synonyms vary rather regularly across Amazonia. Thus, at first sight, P. crenata and P. pergrandis may appear relatively marginal, in both the geographical and climatic distributions. However, there is a clear continuity in the environmental space, and, compared to P. riparia specimens, these two taxa present no exceptional values in the bioclimatic principal plane. The bioclimatic envelope of P. ambigua appears much wider than that of P. riparia and its presumed synonyms. On one hand, it encompasses most of the P. riparia envelope, presenting very similar characteristics for precipitation, except for an outlier that corresponds to a specimen collected in the extreme conditions of the Colombian Chocó, under ca. 7 m annual rainfall. On the other hand it extends to habitats with cooler temperatures (to the left of the principal plane), which correspond to collecting sites at elevations above 1000 m in the Andes.
Discussion
Most of the confusion in the definition of P. riparia has arisen from the incomplete description by Masters (1872) , in the very difficult context of the highly uniform series Laurifoliae, and from the mention of two equal series of outer corona filaments by Killip (1938) , which was reproduced in the following descriptions of Cervi (1997) and Tillett (2003) (although the latter mentioned the occasional loss of the outermost series). This 'two equal outer series' problem originated from the ambiguous iconography accompanying the description of Masters (1872), which is inconsistent with the syntype Spruce 2191, and all other interpretable specimens mentioned in the literature. Indeed, our study of the specimens examined by Killip (1938) and Cervi (1997) shows that, whenever the relative length of outer corona filaments is observable, i.e. in 12 of them, their outer series is reduced, or even absent in nine of them. This clearly indicates that Killip (1938) and Cervi (1997) had not observed themselves the combination of two equal series of outer filaments with multiple series of very short inner filaments and other typical traits as white to red bracts and white corollas. In 1966, Sacco realized the inconsistency between Killip's description of P. riparia and two Kuhlmann specimens of this species where he could observe the reduction of the outermost series of filaments. But he used them as types for the description of a new species, P. emiliae, logically differentiated from P. riparia by the outer corona structure. It seems that this new species description remained confidential and only attracted the attention of Cervi, who reclassified a few other exemplars from P. riparia to P. emiliae, such as Ducke 21311, Kuhlmann sn (R136313). Later, in 1997, he changed his mind and followed Holm-Nielsen et al. (1988) in considering it a synonym of P. ambigua. Table 1 shows that the description of P. emiliae only differs from those of P. riparia by the pubescence of the flower; however, this trait is also found in many examined specimens of P. riparia, including the syntypes (Table 2) , as well as in the other presumed synonyms, P. crenata, P. fernandezii and P. pergrandis.
Originally, P. crenata was described as an endemic of French Guiana, distinguished from P. riparia by its white bracts and the type of inflorescence. However, bract color at anthesis varies between white and deep red in populations from French Guiana and from Brazil ( Figure 1, Table 2 ) and the type specimens of P. emiliae also present white bracts. In the examined specimens from Ecuador and Peru, bract color varied from red to purple and violet. The presence of single axillary flowers or of pseudoracemes is also a variable trait, even at the intra-individual level, as noted in the descriptions of P. riparia by Tillett (2003) The two more recent descriptions of P. pergrandis and P. fernandezii did not present new variations in any of the characters discussed above. Finally, we can conclude that the differences in the descriptions of P. riparia, P. emiliae, P. crenata, P. pergrandis and P. fernandezii are either related to the confusion introduced by the iconography associated with the original description or with the imprecisions related to the initial observation of two dry specimens. More details and variation have logically been documented after the examination of specimens from a wider geographic range, as well as the direct observations on living materials. The variations observed among specimens of P. riparia encompass the variations between this taxon on one hand and P. crenata, P. emiliae, P. fernandezii or P. pergrandis on the other hand. Furthermore, most specimens from the latter taxa have been collected under very similar habitats, dominated by lowland tropical climates in riparian habitats (Table 3, Figure 3 ), further justifying their placement as synonyms of P. riparia. Only the description of P. riparia in the Flora of Ecuador is clearly different, as it includes the mention of a lilac corolla, two extremely long series of outer filaments and the presence of an inner series of 1 cm erect filaments, a trait combination indicating that Holm-Nielsen et al. (1988) described P. tolimana instead of P. riparia.
Passiflora ambigua appears very similar to P. riparia, mostly differing in the color of bracts (green) and the corolla (lilac), but its distribution and ecology are different, with a much lesser frequency of riparian habitats and a capacity to thrive at much higher elevations, up to hillsides in the Andes of tropical South America and Central America. Gathering P. riparia, P. crenata, P. emiliae, P. fernandezii and P. pergrandis into a single species imposes a new description, taking into account the reduction of the outermost series of corona filaments and variation observed in other traits, on our whole sample. In the following treatment, the lectotype and isotype chosen by Lawesson are logically retained, however, as its damaged flowers do not allow the observation of the corona structure, we choose as epitype the syntype Spruce 2191, i.e., the much betterpreserved specimen that was observed by Masters for the original description. Woody liana. Stem terete to subangulate, glabrous to slightly pubescent (on young parts or pseudoracemes), and green; internodes 4-48 cm. Tendrils glabrous, green. Stipules setaceous to narrow linear, generally aristate, yellow green to brown purple, eglandular to glandular (1-2 nectaries), 8.8-18.1 × 0.2-1.4 mm (including an arista 0-2.7 mm), early deciduous. Petiole 1.3-3.8 cm long, green to dark green, slightly canaliculate adaxially, glabrous (pubescent on pseudoracemes), bearing two conspicuous oval sessile glands (about 1 mm long), at or below the middle (0.4-1.3 cm from petiole base). Leaves simple, unlobed, 10.5-21 × 5.5-11 cm, glabrous throughout, green to dark green, adaxial surface lustrous, cordate to rounded at base, obtuse to acute at apex, mucronate and acuminate; margin entire (rarely glandular-serrulate). Inflorescence axillary, sessile, 1-flowered. Peduncles terete, green, pubescent, 1.9-2.8 mm in diameter, 1.4-3.5 cm long; pedicel 6.5-10 mm long. Bracts deciduous (at fruit maturity), pubescent on both sides, white to dark purple or white and more or less pink-purple veined, concave, free to base, 2.5-6.2 × 1.4-4.3 cm, with 3-7 marginal sessile green nectaries in distal half. Flowers axillary, pendulous, 2.8-3.4 cm long (from the base of nectary chamber to the ovary apex), solitary or presented in clusters on pseudoracemes (short internode branches). Nectary chamber pubescent externally, white greenish outside and white inside, 14.8-20.3 mm in diameter, 4.5-11.9 mm in depth. Hypanthium campanulate, pubescent, white greenish outside and white inside, 15-20 mm long and 18-21 mm in diameter at the base of sepals. Sepals pubescent, oblate, 4.2-6.4 × 1.8-2.8 cm, adaxial surface white to slightly pink, abaxial surface white to white greenish, slightly keel-shaped in distal half with a short awn (3-5 mm long). Petals glabrous, oblate, 4.2-5.4 × 1.2-1.6 cm, white. Corona filaments in 6-9 series, banded white and purple to dark purple; two major outer series, slightly curved, unequal: outer series 0-18 mm, second series 43.9-55.4 mm; inner series 1-2 mm, curved filiform, white with purple tip, covering the interior of the hypanthium. Staminal filaments 8-11 mm long, white greenish. Ovary pubescent, white, 8-9 mm long; three styles, white, 9-12 mm long, stigmas white to cream. Androgynophore glabrous, greenish white, 14-17 mm long with an enlarged base about 10 mm wide. Operculum membranous, 4-5 mm long, recurved, shortly fimbriated at margin. Fruit obovoid, round in transversal section, pubescent, 3.6-7.3 cm long, about 2.5-4.8 cm in diameter; pericarp 0.5-1 cm thick; immature fruits green with fine white dots; mature fruits light orange, white spotted, with a sweet translucent pulp. Seeds obovoid, flat, with retuse apex, about 1 cm long.
Taxonomic treatment
Passiflora riparia
Conclusion
Following our morphological and ecological analyses, P. emiliae, P. pergrandis, P. fernandezii and P. crenata are placed as synonyms of P. riparia, which reduces the current number of species belonging to series Laurifoliae to 21. Like Passiflora nitida, P. laurifolia or P. ambigua, P. riparia is a new example of a very widely distributed species in this series. In fact, its variability appears relatively limited in the context of its wide distribution.
The description of P. riparia in the Flora of Ecuador corresponds to P. tolimana; HolmNielsen 1040 and Knapp 6242 are the only known specimens from Ecuador for this species, hitherto considered endemic to Colombia. The determination of Spruce 2191 under P. ambigua by Lawesson, endorsed by Holm-Nielsen et al. (1988) , cannot be accepted, given that this specimen has white petals and sepals (vs. red to purple in P. ambigua).
